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6RPHWLPHV DIWHU WKH FRPSOHWLRQ RI VHOHFWLRQ SURFHVV OHDNDJHPD\ RFFXU LQ WKH PDVN /HDNDJH ZLOO SHUPLW
LQKDODWLRQRIWR[LFRUKDUPIXOJDVHV)RUPDWLRQRIOHDNDJHLVYHU\GDQJHURXVGXULQJZRUNLQWKHLQGXVWU\ZKHQVXFK













ZKHUH WKHPDVN VL]H LV VHOHFWHG GHSHQGLQJ RQ WKH GLVWDQFH EHWZHHQ WZR H\HV FRPSXWHG IURP WKH GHWHFWHG IDFH
6\VWHPDOVRGHWHUPLQHVGLVWDQFHEHWZHHQDSHUVRQDQGFDPHUDEDVHGRQH\HGLVWDQFH$SHUVRQWRFDPHUDGLVWDQFHLV
PHDVXUHGZLWKWKHKHOSRIGLVWDQFHEHWZHHQFHQWUHVRIWZRH\HV$GLVWDQFHPHDVXULQJV\VWHPXVHVWKHYDULDWLRQLQ



















DQGZRUNHUV LQKDUPIXOJDVHRXV HQYLURQPHQWV%DVLFDOO\ SDSHUSURSRVHG DGHWDLO VWXG\RQ WKH ILUH ILJKWHUVZKR
ZHUHZRUNVLQKD]DUGRXVFRQGLWLRQDQGDOZD\VEHKHOSIXOWRRWKHUV7RWDOIRUW\YROXQWHHUILUHILJKWHUVIURPGLIIHUHQW
GHSDUWPHQWVDUHLQFOXGHGLQWKHVWXG\$OOWKHVHILUHILJKWHUZHUHDQDO\]HGIRUPHDVXUHPHQWRIOHDNUDWHIRUWRWDOILYH
GD\V /HDN UDWH PHDVXUHPHQW FDQ EH H[SHULPHQWHG E\ &RQWURO 1HJDWLYH 3UHVVXUH &13 ILW WHVWHU $IWHU WKLV
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PHDVXUHPHQW WKHSUHVHQFHRIEHDUGRQ WKHIDFHZLWK WKHUHVSLUDWRU OHDNUDWHVZDV LQYHVWLJDWHG7KHSUHVHQFHRID
EHDUG LQFUHDVHG WKH OHDN UDWH LQ VSLWHRI WKH IDFHVKDSH5HVXOWRI WKLVVWXG\REVHUYHG WKHEHVW ILWWLQJPDVN WR WKH
UHVSLUDWRUV DVRYDO VKDSH WKHQ VHFRQGO\ WKH URXQGHGDQG ILQDOO\ WKH UHFWDQJXODU IDFH)DFHKDYLQJEHDUGPXVWEH
SURKLELWHGIRUH[SHULPHQWVLQFHLWFDQOHDGVWRGDQJHURXVFRQGLWLRQVVXFKDVH[WLQJXLVKLQJILUHV
7KH5HVSLUDWRU\3URWHFWLYH(TXLSPHQWVXFKDVUHVSLUDWRU\PDVN LVILW WHVWHGZLWK WKHVHOHFWLRQSURFHGXUH7KH




2.1.  Conclusion Based On Literature Review 
 7KXVH[LVWLQJWHFKQLTXHVFRQVLVWRIILWWHVWIRUWKHVHOHFWLRQRIPDVNXVLQJILWIDFWRUIRUDOOWKHW\SHVRIPDVNV





IRU DOO WKH DYDLODEOHPDVNV )) LV WKH UDWLR RI FRQFHQWUDWLRQ RI FRQWDPLQDQW RXWVLGH WKHPDVN WR FRQFHQWUDWLRQ RI
FRQWDPLQDQWLQVLGHWKHPDVN

FF  =     
Concentration Outside the mask  
              Concentration Inside the mask

$KLJKHUILWIDFWRUQXPEHUVKRZVWKDWWKHPDVNDFKLHYHGDJRRGFRQWDFWEHWZHHQWKHIDFHVHDODQGWKHIDFHGXULQJ




x 4XDOLWDWLYH ILW WHVW$ELWWHU VZHHW WDVWLQJDHURVRORURGRXUFRPSRXQGVDUHSDVVHG LQ WKHHQYLURQPHQW IRU WKH
OHDNGHWHFWLRQZKLFKLVSDVVRUIDLOWHVWRQO\
x 4XDQWLWDWLYH ILW WHVW6SHFLDOLVHGHTXLSPHQW LV UHTXLUHG WRFRQGXFW WKHPHDVXUHPHQWE\SODFLQJ WKHXVHU LQDQ








VXLWDEOHPHWKRGV IRUPDVN VHOHFWLRQ WHVWZKLFK XVHV WKH LPDJH SURFHVVLQJ WHFKQRORJ\ 7KH VHOHFWLRQ V\VWHPZLOO
ZRUN DV SHU WKH IORZ FKDUW DV VKRZQ LQ ILJ  EHORZ ,Q WKLV ILW WHVW SURFHVV WKH IDFH FRQWRXUZLOO EH H[DPLQHG
$FFRUGLQJWRWKHGLPHQVLRQFDSWXUHGIURPWKHIDFHLPDJHEHVWILWWHGPDVNZLOOEHVHOHFWHGE\WKHVRIWZDUH(GJH
GHWHFWLRQDOJRULWKPFDQEHDSSOLHG WRGHWHFWHGJHVRI WKHZHDUHU
V LPDJH7KHEHVW VHOHFWHGRSHUDWRU IRU WKHHGJH




LPDJHSURFHVVLQJZKLFKPXVW UHFRUGDFFXUDWH UHDGLQJRI IDFH VKDSH$IWHU WKH VHOHFWLRQSURFHVVHDFKSHUVRQFDQ
ZHDUPDVNFRPIRUWDEO\ZLWKRXWDQ\ULVN





























3.1.  Canny Edge Detection Operator 






















DSSO\LQJ *DXVVLDQ ILOWHU WR WKH LPDJH 7KHQ ILQG WKH LQWHQVLW\ JUDGLHQWV RI WKDW VPRRWK LPDJH $IWHU DSSO\LQJ
JUDGLHQW FDOFXODWLRQ HGJHV REWDLQHG IURP VXFK JUDGLHQW PHWKRG DUH VWLOO TXLWH EOXUUHG 7R UHPRYH WKLV QRQ
PD[LPXPVXSSUHVVLRQWHFKQLTXHLVDSSOLHGWRWKDWLPDJH7KXVLWVXSSUHVVHVDOOWKHJUDGLHQWYDOXHWRH[FHSWORFDO


























3.2.  Leakage Detection
/HDNDJHPD\RFFXULQWKHUHVSLUDWRU\PDVNGXHWRDQ\SK\VLFDOFKDQJHVRUDFWLYLW\,QKDODWLRQRISRLVRQRXVJDVHV
WKURXJKWKH OHDNDJHPD\SURGXFHKD]DUGRXVFRQGLWLRQ+HQFH ILQGLQJRXW OHDNDJHVZLWKLQDPLQLPXPDPRXQWRI
WLPHLVYHU\HVVHQWLDOIRUVHFXULW\SXUSRVH([LVWLQJWHFKQRORJ\SURSRVHGDQHTXLSPHQWZKLFKXVHVHLWKHUXOWUDILQH
DHURVRORURGRXUFRPSRXQGVIRUWHVWLQJSXUSRVH6XFKHTXLSPHQWLVFRVWO\DQGUHTXLUHVPRUHWLPHWRWHVW,IOHDNDJH
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RFFXUVLQWKHPDVNLPPHGLDWHO\SUHVVXUHLQVLGHDPDVNFKDQJHV)RUWKHGHWHFWLRQRIOHDNDJHSUHVVXUHVHQVRUFDQ















































6HWSUHVVXUH UDQJH LQVLGH WKH PDVN
/HDNDJHLVGHWHFWHG 1ROHDNDJHIRXQG
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